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ABSTRACT

Lutein and zeaxanthin, in group of carotenoid compounds, play an important role in
protecting against age-related macular degeneration (AMD), rising an evidence in the
elderly. Thus this study was aimed at determining lutein and zeaxanthin as well as others
carotenoid isomers in 170 different Thai fruits selected from 21 kinds and 47 varieties.
Fruit sample was homogenized, then extracted with 0.1% BHT in MeOH and the obtained
carotenoids were analyzed by using high performance liquid chromatography connecting
with YMC™ carotenoid column (250 mm x 4.6 mm i.d., 5.0 pm), monitored by using UV
detector at 476 nm. The results showed that lutein was predominately found in Thai fruits
about 122 samples or 71.76% of total samples, while zeaxanthin was rarely found about 65
samples or 38.24 % of total samples. B-carotene was also found in 103 samples or 60.59%
and total carotenoids was mostly found in Thai fruits about 164 samples or 96.47% of total
samples. When fruit samples were classified according to its sugar content, in group of
sugar less than 10%, Tangthai contained the highest lutein with an average of 66.17 + 26.4
ng/100g and the highest value was 117.73 £ 4.27 pg/100g. Among all fruit samples,
Tangthai also provided the highest lutein and was found in all six collected samples. Also
lutein was found high in roseapple (Phed), watermelon (Torpedoe and Kinaree), guava
(Kimju), mango (Pramkaymea) and pamelo (Kaonumpueng), respectively. In group of
sugar between 10-20%, banana (Namwa) contained the highest lutein with an average of
26.04 + 6.76 ng/100g and other banana varieties following with sapote (Lamod) were also a
source of lutein. In group of sugar more than 20%, all jackfruit samples contained lutein
and Sritong variety had the highest lutein, containing an average of 22.91 + 8.25 ng/100g.
Samples with no containing of lutein were ripe mangoes and sweet tamarinds. For
determination of zeaxanthin, mango (Munkunsri), in group of sugar less than 10% had the
highest content with an average of 24.93 + 49.86 pg/100g, following with papaya
(Kekdum), mango (Keowsavoy), pamelo (Kaonumpueng), mango (Pramkaymea) and
pamelo (Tongdee), respectively. In group of sugar between 10-20%, Maprang showed the
highest zeaxanthin, containing an average of 27.29 + 26.43 nug/100g. Zeaxanthin was also
found high in Mayongchid, mango (keowyai), different varieties of orange, pineapples and
starfruit, respectively. Moreover, source of both lutein and zeaxanthin were Tangthai,
pamelo, roseapple, raw mangoes, Maprang, Mafueng, oranges, sapote, purple passionfruit

and pineapples. For determination of B-carotene, watermelon (torpedoe) in group of sugar



less than 10% had the highest content with an average of 739.73 + 1123 ng/100g. B-
carotene was also found high in Tangthai melon, papaya (Kekdum), purple passionfruit
and papaya (Holland), respectively. For total carotenoids, purple passionfruit showed the
highest content with an average of 4,222.90 + 1,891ug/100g, following with papaya
(Holland) and papaya (Kekdum). In group of sugar between 10-20%, the highest content of
both B-carotene and total carotenoids was belonged to mango (Keowyai), following with
mango (Namdokmai), pineapple (Pukhet), mango (Keowsavoy) and Maprang, respectively.
In conclusion, Thai fruits of different varieties are important source of lutein and
zeaxanthin, which should be consumed sufficiently to promote eye health. Thus, healthy
choice of the fruits with less sugar content and high in those compounds should be

recommended.

Keywords : Thai fruits, lutein, zeaxanthin, carotenoids, Age-Related Macular Degeneration (AMD)
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7.1 Soomerburg et al. (1998) Tadn 1S9l Tutein and zeaxanthin Tudinwa livaieszian

A I ¥ 1 1 3 [ sld'd A ] a A ]
L“Wf)Gl‘l/iulﬂ‘ﬂiTU'N!L‘HEN“U'ENﬁ1i‘ﬂ\1ﬁﬂ\ﬂuﬂﬂWﬁUlﬁJ“V]iJiJ']ﬂW@LWfJ%’JﬂLﬁﬁN’q‘UﬂWWGUEN@'NGI']W?’E)G]S'J&
@ A 9 Qa/l I o Y a 9 @ 1 A= Y @
HosnuTsnvetszamandonludgeorgimiuinma ldatialathe dedrendnsnlsznoudien
2

Nﬁllillfl‘hu’lu 33 ¥UA ﬁWNﬁllilj2 FUA nglléllllﬂ\i 'J%fn'i@i?%ﬁ@ﬂiﬂﬂﬁﬁﬂﬁ?iﬂigﬂ@‘ﬂ carotinoids
HAZUENYHA isomers ABIAT O high performance liquid chromatography (HPLC) with idode array
detector HANIATINADUNL TAiAd (54%mole of lutein and 35%mole of zeaxanthin) azd12Ina
(60%mole of lutein and 25%mole of zeaxanthin) 115179 lutein and zeaxanthin qIgn A5 ‘uwa"lﬁ
o o > . 3 1 . g’

MAUNLIAD ﬁ%“l’\lb:ﬁ (54%mole of lutein) mqmmmu@guum (53%mole of lutein) hdw (35%mole

[ k4
of lutein), gutA (35%mole of lutein), & (22%mole of lutein) wodia (20%mole of lutein) LAy
Il I <3 1
U229 (18%mole of lutein) 1udu azwiu1d31 a19 lutein and zeaxanthin eansow'ld luwa'ld
A Aaa A 9 3 A A [ 05/' a 9 S ] A
UNAWRBUANUTLUADITULUAITINNITLVYD @1\11!1!ﬂTi‘Uiiﬂ‘ﬂNﬁnliJWQTﬂWﬁWﬂﬁi]gﬁ”liﬂiﬂGIf'JEJLWIIﬁTS
@ 1 & vAa 3 1 @ o

lutein and zeaxanthin 1¥PU319n8 @ﬁﬁﬂmﬁwmﬂumﬁ antioxidants  ¥38104nuNIH1A1890
U52@ M0 free radicals LA FAONTADNANN HITOMTINA LA Age-related macular degeneration
(AMD)

7.2  Breithauqt, D.E. and Bamedi, A. (2001) 518914 ﬁTiﬂ’cj:iJ carotenoids  Nau1iaA
antioxidants Gﬁﬂﬂﬁﬂﬂﬁluiiﬂ@hﬁﬂ 18 11 T3ariale Tsa Age-related macular degeneration (AMD)
1az15AA1A0 (cataracts) Fansanmrduluavznduas wdwalsiiu (B-carotene) 1182 lycopene 39
= ~ =2 =2 . A l ad . =
llLﬂTViiJm‘lfli]%ﬁﬂ‘Hmﬂ @13 carotenoids °1ugﬂmgclu‘ﬁﬁn%mﬂ@ natural carotenoid esters 3INDIFT

. £ 3 . . . . Y ' o 9 A A
B—cryptoxanthm esters BT U3 provitamin A carotenoids (retinol) Tudredafinwa 15 64 ¥iia A
i luitesnaianildludsamaeesiu Taoldiinsasiaaeu carotenoid esters 1131/ lutein
dimyristate equivalents (Jlg/100g) ABIATBY high performance liquid chromatography (HPLC) with
idode array detector “dﬁﬁﬁ1u15ﬂ@i’li]u8ﬂﬁ1iﬂ@:3\l xanthophyll esters Tudnwalsd ﬁatﬂugﬂ diesters,

4 4
lutein, crytoxanthin, violaxanthin Q¢ zeaxanthin Tanaue HamsANHIINYI @1150ATI A0
; v o vl 1q 1 2 A Yy o

natural  carotenoid  esters 11@1/]@NﬂNallll‘ﬂllﬁﬁﬁWﬂﬁa”IEJ“lﬂngGHmWRﬁLLﬂﬁ Aol Lagsauiniuu
@ ' { { IS

A0 19NNULINAGARD red sharp chilli (17.1 mg/100g) 509090 IU orange pepper (9.2 mg/100g),

) [ 9 .
red pepper (6.8 mg/100g) 14ae yellow pepper (2.1 mg/100g) 6113 vrald WU natural carotenoid esters
1 d @ 1

wnigaluuzazne (2.4 mg/100g) 509aMUTUNNAY (1.7 mg/100g) Wa'ldaszpady 1wy du wy

v L} Qy a U d' = 5 > 1
Tuszauunend 0.5-1.5 mg/100g auueilila noisasn 01191 1a way garved Nszaudnd 0.5

Y o { 9
mg/100g uonaINHuzazne unsunlga uzWoms uazuaely §aia1s lycopene  YULNNAIY AAOY

uazunsen Has B-carotene 1NIAN



v . . . Y
7.3 9INVDYAVN http://www.eyeassociates.com/ranking_of foods_containing_lute.htm 4

~ o w a . . @ 9 Y [ dy
3898191151719 Lutein and Zeaxanthin Tufinuazwa'lil a1nuin'liies dail

Vegetable/Fruit Lutein and Zeaxanthin Vegetable/Fruit Lutein and Zeaxanthin
(100 grams or 1/2 (Micrograms) (100 grams or 1/2 cup) (Micrograms)
cup)

Kale 21,900 Pepper, Yellow 770
Collard Greens 16,300 Green Beans 740
Spinach, cooked &

] 12,600 Pepper, Green 700
drained
Cress Leaf, raw 12,500 Asparagus, raw 640
Swiss Chard, raw 11,000 Cucumber Pickle 510
Chicory Leaf, raw 10,300 Green Olives 510
Parsley 10,200 Avocado, raw 320
Spinach, raw 10,200 Carrots, cooked or raw 260
Mustard Greens 9,900 Plum, raw 240
Beet Greens 7,700 Tomato Paste, canned 190
Okra 6,800 Peach, dried 188
Pepper, Red 6,800 Kiwi Fruit, raw 180
Dill 6,700 Prune, dried 120
Romaine Lettuce 5,700 Pear, raw 110
Endive 4,000 Tomatoes, raw 100
Celery 3,600 Apple, raw 45
Scallions 2,100 Squash, winter, cooked 38
Leeks 1,900 Peach, canned, drained 28
Broccoli, cooked 1,800 Cabbage, red, raw 26
Leaf Lettuce 1,800 Tangerine 20
Green Peas 1,700 Onion, yellow, raw 16
Pumpkin 1,500 Nectarine 15
Iceburg Lettuce 1,400 Orange 14
Brussel Sprouts 1,300 Watermelon, raw 14

Apricot, canned,
Summer Squash 1,200 ) 2
drained

Corn 790 Turnip, raw 1

9
/

7.4 Murillo, E. et al. (2010) 1@dnm1/T 019! Tutein and zeaxanthin Tunmaldinsianiioy

3 Y
gnm luaziiviuvesdszmathuimn $1uau 74 d10619 WD agya (South Afmerica sapote)




WuwaldAwudiuie uein - gagafio 2.2 e/ sesasnnilu dSelduas edaszduilsua
carotenoids (Britton and Khachik, 2009) : 3¢ wﬂ@ﬁ@éﬁzﬁ’jﬁ 0.5-2.0 mg/100g %30 5-20 We/g wag

[ =) =)

9 4
FTAUGININ ABUINNII 2 mg/100g 130 20 Llg/g WAMIATIIABUATIHNYI sastra 430 lemon

% o w

[~ ' . A o S .
mangosteen 1LY lutein NANYANULTN (36.8 Llg/g) 70909011 L1319 (yellow mombin)
(8.6 Ug/p) Hogluszaugs dmiuwaldntivsua luein Tuszdndindr s te/g 1aun red guava
(1.2 Ng/g) mango (0.6 Llg/g) papaya (0.2 [lg/g) orange (2.0 Llg/g) Wudu §1M5Y zeaxanthin NUGI

. <3| 9y a
mﬂcluamgﬂ (South America sapote) (46.2 [1g/g) soqaauntuauuuuaTu (2.1 Llg/g)

d
o a a d
8. PM3uan (Isolation) MIMIRUIGNS (Purification) 41aZNIAIZH lutein and zeaxanthin A8
Hanms high performance liquid chromatography
= . . Y a v Aav o = 9
MALAMIUEN Lutein UAE Zeaxanthin Uy Ine lauziinddeiimsanyaziiean’l’
ax o @ ;I a dyl 1 [ qg./} < a|d I
naes  lagansdagisdessiaiidiulngazavedludy ©ulamilsy (endosperm) YouNadA
) < o MIYAY o o s s A o
1 Ine  vaaauazana laagiedninazasoandod 85%  WAATI INAAUNANAA  (Whole
5’ a [ o {0
ground corn) SINNIHAANMANINT 12 TnaNAIUNTZUIMMIU531187  (Cheryan 2001 , Moros 1182
A Y] 14 o 3’ @
AME 2002 1182 Muralidhara 1997) uatiaInMIanasleueanadod sz lmimauaznsa vy
v o Y o Ay ¥ o v Y o o A
TudnInagnanaeenun (interfere) NSOUNUAITNABINITAE AzUMIARAG IR Aza8TIY
= a = 2K o A 1as Aaa 3 dyad [ 9
ueanegoaieIrtiame) 39g9lEITmMInaNga  NatIsMIanalagly Membrane technology 11
1 % o ) Qe’ o . .
$aolumsanauazirliusans Taen1511 UF W30 Ultrafiltration 11ag NF %30 Nanofilltration 1114
Y] ~ [} dy dyw = Y A I
Aavena1snaulavgyisaamstudlen HoNIINHTINDINVOAVDINITHENAIY Membrane ABLTIY
msuenluanngi hivaenuauiidvesals Xanthophylls (Eliza tagamig 2007) BnA10
Robert tazaaz 2005 (1) édivauouniniamsanauazienas Lutein 48 Zeaxanthin 13
Y
fatl wennnlUsAudnIng (Comn gluten) Iaglddiiiazateana (Solvent extraction) Len
. 9 a =~ . A Yo
(Separation) AemnANA I IANTMUUUNTZAIY (thin layer chromatography)  tWe 13 1Un
4 1 4 U
(Identified) tazi1RUTaNG (Purification) 1WSoufioua R, value vosmsiaulanuasnasgiu
Taodaunannasiaulaziilinsoaziiad (Color reaction) tiewlfasodudanes lunsa
Y 1
(AgNO,)  WasnntumssuiuradIomain UV-spectrum , RP-HPLC 118 LC/MS 3wy
av d ~ @ dyoz = ) A A A w v Aa 1 .
wanuReluneeusy  wenMNHEIUMIN nTosNeNNUaNeNFenI1  High-Speed Counter-

Current Chromatography (HSCCC) 1115 $§4ﬂ$§{ 458

10



1309 High-Speed Counter-Current Chromatography (HSCCC)

] v Y
1399 HSCCC Fusiannauas19@ull 1980 Tag Yoichiro 910@010UgUNINLHIIGA (the
National Institute of Health Bethesda, MD) lag@1donanng gravitational l8& centrifugal Tuseriag
1 2 4
M3 Inavesdiazanerie mobile phase VSNUNBVYAAIA tAToiotiamisausn ldnia ana

Y
NNATANANYIY (crude extract) Y391 Inaru (sweet corn) ansouen lang (all-E)-lutein tiae

4
a

. v 9 a Ao a = 9 3 Yy Aa

(all-E) —zeaxanthin WmﬂwwaNaﬁmmmmqmqm 90-93 % mmmimﬂumimm5;@11@@1&6&

Y Y
18 M998 3911150 characterized @28 ' H NMR , LC/APcL-MS lagUV-vis spectroscopy
(Robert ttaznate 2005) (2)

Y o . . = 9

Aruna tagame 2009, Corey Llaznle 2005 |@ara Lutein 1182 Zeaxanthin 910 TU5@ud1 Tna
( Corn gluten) 1aal#1AT09 Supercritical CO, 130 (38N supercritical Fluid Extraction SFE. 349 1HHAANA
g :/I Y 3’ o Y] Y] 3
ndluneansa (pigment) L1 nsaluiiu (fatty acid) mﬂumm’ﬁ’ﬂwﬂﬂw%}am A 191N

o Y Y o a = o
1Wenaie MgO Column Chromatography td1i1liUasavdeunnuusgns wSeufeunudas
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wmasgumemaia  Tasmnlansdveunadadussouzge  (High  Performance  Liquid

v a a o A 1o
Chromatography) , M33AfgANAUIAYL (UV-visible) Hazmatamaniidnsiziounrvgniulil

1304 Supercritical Fluid Extraction SFE

A

[ I Y] a AdAa Aa a ..
wanms ilumsanalasldveunaiinganvseia nse veunal namileInga (Supercritical

a wdjcj a a

=~ = ' = " . A
fluid) GmuJu1]mnfcmE]giuﬁm’;zmqmwgmmzmwmum UIAINEA (Critical point) VOUMAINDY

dy = s ~ q A o =Y I 2 2] =~
Gl,UﬁﬂTJ%Ll Nﬂﬂﬂﬂizﬂﬁ]ﬂ‘ﬂhllli‘lf"ll’ﬂ\uﬁaﬁ] ‘maﬂmmuaﬂyngﬂumaﬂmmmmmmuazmcﬁ i\

va Y v o a =4 v (= ] 9 = () =1 9 = =K a
AUTNUAADIYAINIAT AW UNTY memimmwumu"lﬂmuaumcn UANUUUHTUALASLLIIAINT

q

9 o Y [ A Ay Y va o 1 o Y a o an o
Uy ‘ﬂﬂﬁﬁ'nl15ﬂﬁﬂﬂﬂiﬂWWﬁﬁﬂﬁflﬂﬂﬁ@ﬂﬂ]lﬂﬂ mﬂﬂmﬁi\lﬂﬁﬂx‘lﬂaTJﬂﬂﬁuEJlIu%E]TJﬁﬂTi’ﬁﬂﬂ

9 @ o W 1 1A o A v 9 Y
uuv SFE mnldlumsadamsdidyniniadis 9 1nndsmsanaou 9 Taemmznsananiend
o = = o w v o Yy s 0o q ¥a v v o
Mazaeieniilymlumssinaerdiagasoonld iauysal  hldiRamsandisvesdii

v Ay Yy J  aa Y o & axAa Yo ' '
azaglumsanan1a wennnmiv Amsanauuy SFE duiludsnienldnuedrsunivasluglsi

a A a Yo o a =4 Ly A 9
HazaIn tiednnansaaallsmamslediiazaiedunid aadlymwanizdedunaaouag
[ 1 1 a 4 J @ 1 @
Tdnmanadosni lunamsidoudaisvesesdlsznoumanivesansana udimsanauazien

. . ] A Y a A @ = 1

Lutein 1A% Zeaxanthin Q781309 SFE 92 1naananlnan g tazazain Ussndaasall ua

A A A o 1 I A A A 1 ] 9 = 1 9 T 9 =

HeI9INIATRINOAINA T MAToWENNI IMIADUUNY MIguasnEIdouFen 1F1eA0UY19ge 39
@ 1 Aa 1 @
el unteuunsvianenin

. =R Aax (% = 9 . td'
Yao, Huiyuan HagAde (2007) 5180U0035M3anaa1n 1sautnana (Com protein) Nua

3 A v o s N Pl . y ]
Wumsazdea Areasazanetivwles waz@ueu sl 180-250 NPU/g protein  Hunsnaznauaie
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A4 J A A < o 1 9 ' Y ¥ v o
1ol umIBanANEITOU 2,500-3,500 rpm  taziidule ldsevenite azaeaiuniediedai
' a Aa o oA
ATAYNNINLAY 1ALNTBIALIDIAAIY Nanofilter ¥HA membrane L1111 polyethersulfone HAANUNTN
Y [
18 (% yield) U9 lutein 18 Zeaxanthin NanuAf IANAY 0.35 -0.65 ATV 1Az 0.5-0.7 NTUANAIAL
GunYsunallsAudniIna (Sudu 100-150 N5
Hagiiudusinglimaiteunsesilo tazmalulagniuades uldlsznoumstudunan
a o @ 1 A 4 1 a 4 . . @
FUATIMLAZHENATAINATUNVUY  LANTHENLAZAATIZWATT Lutein 1182 Zeaxanthin 1UTZAL
9 a ua [ Y a @ 9 4 A v o a A A
neslliianmsdetisnlymatinmsanatazienaloueansded 3o daiaza1BdUNTINHIZTY
o = = [ A Y A W 9 a
vazih uSeuieuranumsnasgiu iieas1naeuaNugnAss azduduradematialasunn
1 a @ d a
snIHVBUNAIAUTIOUZEY U3 HPLC —RP lagargailon]s aoauiivia C30 reversed phase

column (YMC) Thalanai (Stationary phase) TUMIten  (Alisa LagAMS 2009) 1109910 TAw

< ] Y 1o 2 ax AY Yo o o
qEAIN IIALID Glﬁwagﬂﬁm LU llaﬁlﬂu’)'ﬁﬂqﬁcﬂqﬂﬁﬂﬂ’ﬁﬂ@uﬁusluﬁgﬂﬂuﬂlﬂﬁﬂ']uﬁ']ﬂa
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= av a . . aa/l . A A Y 9) a ' =
1. An¥139813118 Lutein 118¢ zeaxanthin 330914 isomers Nevolumalsl Insytinaiee f
ﬂgﬂ@mqgma AT high performance liquid chromatographer (HPLC)
=2 o v AA 1 a . . 9! a 1 Y 1
2. inwniladentinansznuaesua Lutein 118 zeaxanthin Tuwa il Inesiiaa1ag laun ae
v oA IS 9
Wug uviasnilgn udu
Y a gl qg/} 9 o J A ) a [l
3. sausawdeyalsuanihmaniualuma liasnarunemsuuzihnsus Innedrammzawy
A
WO FUNN

o

¢ ax
a6 Qﬂﬂim HagIsTNIINAA0I

1. MITNAIVENINARDY
< o [} 9 o a Y4 dy ) [l oA
Lﬂ‘]JGI’J’EJEINWﬁUliJHlV]EJ UIU 21 FUA 53U 47 TYNUT Tﬂﬂ%mmmmmwma /LL‘I"iﬁQ“V]“]JQﬂ
Y 4
1 v A Y 1 a 1 < Y 1 an
AN JINMTU 170 AIYN Tﬂﬁlﬁl%’!ﬂﬂUﬂﬂﬁqulﬂUﬁ’JE)ﬁJNGHlI’J‘ﬁ Codex Recommendation
Methods of Sampling for the Determination of Pesticide Residues.. CAC/GL 33-1999 aaaaeluasg

A
nl1 Lm%gﬂﬂWWLlﬁﬂ\ﬂuﬂWﬂNu’Jﬂ

2. MIAFUNAIVEN

9 o a 9 1 A A < £ Y Y 9Y X = o [ ~
avhnnuazeeivena lduaazsianguny Welduds udrvelennldenuaziudiui
Y v Y 9 1
Fudsgnulilane dwmsumaldnsulsemunalaonld sedananmizdiunlidsusulszniu
< s 2

Ve 4w v 2 Y99y o v q U Y y
winin vudedlmiluzswan againaldidnnu vssyluguin saihminlildgeas 500 n3w

o Yy 4 1A < = A a o v
IUIU 3-4 O3 LAUNVUBLYD NIV -20 DIFUBALTY T LW@ﬂTi’JLﬂiTgﬁ@]ﬁjﬁlﬁ@‘U@l@qﬂ

d' Bld' a 4 v oA g o 1
AN 1 518ﬂ15wa]11ﬂ/]@33§]?m§1$1’i HRAZUUDNNINUAIDY N
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BUWNYT AAAUUNIYT ndlerinyn AR BAN.
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aaa’ln NN, 0NI0Y AaIA 0AN.
AAATIIT Ty ARIATYNTAINTIY
AAAAYNTAINTIN AANAYALYI
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4. 59, mandludnes AmMATIFIAT noghilosindina
aaa In TRt NI VTATIIL. AAATYNIAINTIN (31751)3)
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AAAAYNTAINTIN AAIATIHING

{4, fug AA1AI1YINT AAAFAYT

ARAUUNIYT WL, WEINTNA AAAUNIUIA
AAAYA15 AAIANHIUIN
amndiios AAI1BINT

5. uzazne, UYNA AAAIIFINT AaAeIeIY
AAAUUNYT wz, Werlvig) AAAFAYT
Wannlng wzaig, wivinelnede | ayniaansim
Aa1A 0An. 14. g1l UATUION
AAIAIIFINT AYNTAINT Y

urazne, soauaud aaa In (Feoalv) AATITINT
aaaln (Swmanes) 15. Uz89%A UATUYN
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Aa1a 0An. AIAI1%IN3
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6. ULV WINA aaaln 16. uziilos, Muad vila | amasing
WU

AMATYNIAIATIN Aa1A AN.

7.52M aaaln AAATYNIAIATIN

8. qulo, Vi Aa1A DAN. (AUNTIU) mam?ﬁm?ty
aaaln (WIa7) 17. azya, ﬁyuﬁ’m AMATIFING
TanTamaauys wauua Ing
@am?ﬁ;mﬁm azya, i AR1AI1¥INT

) =
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Waualas (5UIA)

= =
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BUNIN AYNTAINTIY

19. duilzaa, fis1n

AAAUUNYT

AR1ADAN. ama n (¥a)3)
(AYNTAINTIY)
Y ~
A lag AAAYAYT
9 oy 4? o = 1 @
9. T, AU Aa1A31533 (Foaln) AAAIIYINT
AAAUUNYT Wannlng
= < = ~ ~
aaaIn (1Feoaie) ne/ilaaie AAAUUNIYT (3191)3)
ARANTIVING (NN) Aa19 N (n919)
AAATYNITAIATIN wanalng
Y Y = A
au, V1w ARAIIVINT AMATYUIND
AAAUUNYS AAIAVHIUIA
] F
AAABUITTY AR AMATYNITAIATIN
AAAINYINT aa1A oAn.
J [
10. du, 1ndoa AMATYNTAINTIN AmIAAYIIDY
Aa1A BAN. aaaAI g
ARAGAUIITY LT ARIA BAN. (QATANT)
Aa1AraL3 AAANNIUIA
o 2 1 3 9
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= A
1@ a, avao

1 L4
Isgauqy masysal

G
AAATA1I

4 oy 9 @ = 9
12. PA281IN AT INT VYU, AN03 naua lag
AAUUNYT aaaln (¥a1)3)
aaaln ARANHIUIA
A A ~
YRR AAATA1T
RV AAIADUNI VYU, INFTIIH AAATYNIAINTIN
AYNITINTIN
AMATYNI AINTIN AMA¥a13 (1T2IUATTUA)
AmATYUIID 21. 4w, ANed AAATYNI AIATIN
A a 3 <
ARABAIIY notlaglnlesinsing
~ Y 2
AR1AYa1Ys Humaly un.
nae'ly AAAIIINT Fwun AAATYNI AIATIN
AAAUUNYT noagihalosinsing
Y 9
aanln Hupa'lil un.

= =
mmmgmum

AQIR BN,

3. TUABUMIANAN 0819 (Howe and Tanumihardjo, 2006)

Y [ 9 a @ Ad o 1A [ < Yy A Y3
3.1 azm‘c’J@l’Jat’anath 1 ﬂTaﬂﬁN NINUINDEILUVLBLIDNLIU Tﬂmﬂﬂl’hslnllﬂucluﬂlﬂu 4

= ) y Y = | dy = v 9 A Y] ]
DIALE ALY uumJuwﬁﬂwazmammﬂumammnumamsmmwﬁu"lwﬁw U818 200

a5 1l homogenize A181AT 4 Ultra-Turrax

3.2 910619 5.00xx N5 Niluazidealdvaoanaaes @y 4MgCO, Mg(OH),. SH,0 0.05

N5 1ANA15a2a18 0.5 ml 0.1% BHT in MeOH (1a2 0.5 ml @1582a18 10% KOH 3142 3 1iaoa

3.3 $3@79819 5.00xx n31 Niluazidealdrvasanaasd iy 4MgCO, Mg(OH),. 5H,0 0.05

AU 1ANE15a2a19 0.5 ml 0.1% BHT in MeOH (tag 1 ml @15aza1e 10% KOH @ud15azaly

WINTTIUHAY mix working solution USu1@7 0.5 ml $14IU 1 wava 1#HON1 % Recovery

3.4 ANANTANANIATENIN hexane : ethanol : acetone ( 40 : 40 : 20 ) UTuAsHiaeaay 5 ml

v QY Y v Sy A . ' A A I o <
HJEJﬂ“HL*U"IﬂUﬁﬁf’Jﬂﬁ% 5 UIN AYIATOY vortex mixer “H’E)ﬂi%ﬂ”l']elﬂ@jllmﬂﬂﬂﬂﬂﬁﬂﬂﬁﬂuuﬁﬂ Haginuy

YA a =y ™
Pguvinil 4 sruaadod w20 ¥ 109

Y ]
3.5 AnAAIY petroleum ether Y31195 3 ml 119U 7 AT 1WEIAINATES Vortex mixer 1 UIT

< 1 A 1 1 ' Ay Y a 09/ ) ' Y 9
Lﬂ‘].lﬁ')u‘l]uﬁﬁ@fﬂuﬂj']ﬁﬁlﬁaga']ﬂﬁjuﬂufﬂgnlﬁ Llagi'}“ﬁguuuﬂllﬂllajlﬂllu']ﬂﬁu 1 ml !fllfnﬁlﬁ!ﬂn
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1% I [ 2’ o I ' . o g)
NU mu’mumﬂauuag1/1@ﬁaummgﬂumﬁaamiazmﬂ 0.2% phenolphthalein 1/]1°]ﬂﬂi$3ﬂm 5
o A e & oA 3 =
I ma%uﬂ’nmﬂaui}z”lmﬂaamﬂuﬁwm
A o yvoe v A v A A
3.6 38LW8ﬁ15ﬁ$ﬁ18ﬂﬁﬂﬂqﬂﬂﬂﬂhﬂ @nﬁllﬂi'E’)\‘]igl,WEJLLWQLLUUqﬂJQ‘HﬂWﬁ NYUMHU 35 93
=~
Ly e e
Y A A a Y A A

3.7 a8 A1TALANYNTN 2 BUA mmﬂn”l@mﬂ 1) 0.5mL ﬂl@ﬂﬁ?iﬁgﬁﬁlﬂlﬁiGNIﬂﬂ 0.1g
713502018 0.01% BHT in MeOH 4ag 0.05 mL triethylamine luensazane acetonitrile : methanol :
0.05 M ammonium acetate dA318IU 75 : 20 : 5 ml uag 2) 0.5 mL U9381592a19  1- butanol :
acetonitrile 9A516IU 30:70

3.8 NIPIA1TALAOAIY syringe filter ¥ia PTFE ld vial @11 Yaldatin v 2 ml vih'le)

a Y A
AUNITIEAUATOI HPLC

4, msm’%’ﬂumsmmgm carotenoids 5 ¥Ha

msmmg”nuﬂizﬂaué’hﬂ Lutein 5 mg, Zeaxanthin 5 mg, B- cryptoxanthin 1 mg, B-
carotene 10 mg 118 Lycopene 5 mg Fadonnusin Extrasynthese U5zinetel 3 uster

M51A583 stock solution : Lutein, Zeaxanthin, B— cryptoxanthin, B— carotene LE Lycopene
AN 500 . 500 . 100, 1,000 taz 500 lulnsnsudeiiaaans smudey lumsavaiinieon

a =

< o {
A0 3.7 U559 11 volumetric flask T (amber bottles) NUTNHINYUHAN -20 DIFUFATOA 1]
o ! \ . ¢ 3 ..
AMUAIAIUIY 12 10D 1109910 ANTAaL 8N AIUNTY 0.01% BHT in MeOH ¥uiUans antioxidant
= [ o tﬂ' 9
3etlosnumsidenaais’ld
M31@503 working solution : VAa1582A1ONEY carotenoids FiA a2 1 Uaaans ldva
U5v1Suasds vua 25 Haaans uazlSulSuasareasazarenessuaude 3.7 (Haunay
. £ L. =2 o A Y. o o A ) ¥
0.01% BHT in MeOH @uiluans antioxidant 39%18tleafiumstdenaats 1) dwsuaonalild
a o ] < 1 a 1 Aa ]
Usuas dwmsvadunsmmassuduass nuBnguvgi Ty 10 ssswaFea inuasda

Q u

A
UIU 6 LD

5. M3ATILHAIY HPLC (Lin and Chen, 2003)

Lﬂ?ﬂﬂﬂimiﬂﬂi Wauss UG (High Performance Liquid Chromatography : HPLC) ?lﬁl’e']
Agilent HP 1200 1/52no1a2e

- Lﬂ?ﬂﬂ@ﬁ?%%ﬂuﬁﬁﬁ}?ﬂ UV detector ﬁﬂ’ﬂﬂJfﬂ'}ﬂéu 476 nm

- 19509RAA T80 1A (Auto injector) AIUANUHANT 10 03 UTaTo
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- %ﬁﬂ%ﬂdﬂ@ﬁuﬁ - YMC ™ Carotenoid column (250 mm x 4.6 mm i.d.) with a particle size
of 5 um (YMC, Wilmington, MA, USA) muqnqmwgﬁﬁﬂaﬁmﬁlmﬁu 25 0 IFAITYE

- 31103870614 (injection volume) 5 My Insans

- lamdoud (mobile phase) U32APUAIY A:  1- butanol : acetonitrile (30:70) 1Ay B :
Dichloromethane 8A3181UU4A13a%a10 A 1oz B UG 3ud70 % A% B 99:1) 1iforiadm
9 20 W1 % B 929U 4 % 50 w1 % B 9 10 % iiiedanan 55 1ii B vzanawde 1 %
e lumsdinazinea (running time) 55 W17 donTansa

- 83135 Wia (flow rate) 1 HaaansAeu1i

- Retention time 971 chromatograms "Uﬁ)\‘]ﬁﬁﬂizﬂﬂ‘uﬁ@i’mﬁflﬂ ﬁﬁﬂ‘fj‘: Lutein
6.725 min, Zeaxanthin 8.179 min, B—cryptoxanthin 11.466 min, Tran—B—LLﬂT‘i‘ﬁu 15.866 min LD
Lycopene 27.540 min.

a v d
Chromatograms sllﬂﬂwﬁulﬁl 20 ‘Huﬂ/iﬂﬂ‘wuﬁ‘ uam‘lumﬂwmn

d d [y
6. msnageuosFuUAMIAUNAVVBIMNTHINTG U (% recovery)
TAgMSIANAITNIATFIU 5 ¥A Lutein, Zeaxanthin, [3-cryptoxanthin, Tran--11a Tshiv wag
Lycopene NFEAUANMTNTY 20, 20, 4, 40 uaz 20 Haansuaeans mud ey ludledrawa 'l wag
v Y am 9 Y o 1 A o Y A o Ay Y o 1 A my a
HeNANAAIEITMIATINAVIIAU 1Ans973a 18 eunuain ldaindredien li'lawauans

E4
WIATTIN HAZAIUIUA % recovery AI8GATAIL]

% recovery = (Concentration of std. spiked sample) — (Concentration of original sample) x100

Concentration added

7. msdsziupameaon
d' 9 a 7 (Aa . . .
Hahl Id91nnsasIvdeunaz N1z WUTI Lutein, Zeaxanthin, [B-cryptoxanthin, Tran-[3-
[ I 1 { [ {
ual39U Lycopene 11azf1 total carotenoids taauiluaundonazaAndeuuuunsgv, 30003109
PuudvdnaTanUaslszney, Felsmadiga-geganasiany Taguanguaiuilsua

J A P
wmaniuesnilsenew
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HaN13INaaoy

1. msnaaaulszansmwdIsmsanauenans

HPLC chromatograms ﬂlﬂﬂﬁ'ﬁll'm’ii]u 5 Gﬂﬁﬂﬁﬁﬂﬂ'l LLZ’I$Nﬁﬂ?ﬁ@ﬁ?ﬁ]ﬁ@ﬂﬁ?'ﬂﬂ'\ﬂugﬁgﬂ@
v J o ~ ~ A a a as v Ay Y
WUTLUNAN LLﬁﬂQ1Uﬂ1Wﬂ 1, 2 uag NMANUIN-NINN 3 LﬂJf)‘V]ﬂﬁﬂﬂﬂﬁgﬁﬂ‘ﬁﬂ'lW'JﬁﬂWﬁﬁﬂﬂﬂulﬂ
WanAemMIauNasuasgv 5 sialudtedianald uazillodan % recovery vosa1siznou
ﬂt’;jiJ caroteniods AL lutein (1) zeaxanthin (2) B-cryptoxanthin (3) [B-carotene (4) 182 lycopene (5)

R ' l I A 1 ~
W‘U'ﬂﬁ'}uﬁlﬁﬂluﬂgal,ULﬂﬂ!cﬂﬂ NIBNINNI 80% (AT NN 1)

2 )
- |
'_ ﬂ (A)

2

| \ | .

A { J\ {
o .-—---"---"L‘_.._ru’II A W R . O S
e i e

L] " ] 2 x » -

MNN 1 IﬂimI@]LLﬂ’iiJ"UfNﬁTﬂJWliyu carotenoids 5 1A 18N lutein (1) zeaxanthin (2) B-
cryptoxanthin (3) [B-carotene (4) 1182 lycopene (5) ATLAUANUAUTU 20 ,20, 4, 40 LAz 20 Yaaniu
AaAT MUAIAL : (A) AN Y AVEINAUTLHIN 0-120 mAu UL (B) anaunY Y 5517314 0-

10 mAu.
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$ a a { %] 1 Y4 o
ﬂTWﬁ 2 Tﬂimimmmmmﬂimmmi Carotenoids 5 %u@ﬁm’mwﬂumammzama WURLUNA
~ a Jo g} Y . . .

(WaRAyNNITAUATIZHITUIU 3 K1) 1Aun tutein 7.01 (1) zeaxanthin 13.64 (2) B-cryptoxanthin

50.92 (3) B-carotene 427.08 (4) 1A lycopene 1,134 (5) lulasniude 100 nSuA10619 MUS1AU

2. /3310 lutein, zeaxanthin taza15ngat caroteniods duq lunaldlneninumassmhenlgnaie
Tumsguinudledranald ne 21 vila 391 47 mﬂﬁuﬁ:muﬁqgu 170 @20619 DINUNAY

fmielgnas Tuwanganuumiuasuaziialndifes ladinsasamassznoey lutein,

zeaxanthin, [B-cryptoxanthin, [-carotene 4ag lycopene ﬁlﬂﬂﬂﬁﬁﬂ’i znoU 15 EJ‘U‘]J?&J”Im‘ﬁ

v A

Ansdldluna ldmeiugiuandradu e 18 1Al udeyai i uuuanislunmsidenusian

U

=

#a 137 1o lutein 1182 zeaxanthin g9 A1WNTDFIOYZADMIAONTNINVD9DUTZAIMAINTOMIINA
Is5n Age-related macular degeneration (AMD) & Gluvjq 391¢
lumsuaaananmsnsivaevlsuia lutein, zeaxanthin, [B-cryptoxanthin, [-carotene (g
o’/’ o < . OBJ} o a uy 3 1
lycopene FINNINTAUIMTIY total carotenoids WU uUNMNUTIIRIIAIANINUA (total sugars) i
I 4 =< 1 1 9 ~ I 1 o w o
Lﬂuﬂﬂﬂﬂﬁ%ﬂ@‘ﬂ ﬂQLLUQﬂQMWﬁUlNulﬂﬂﬂ@]ﬁ')ﬂﬁ@lllﬂu 3 nQuy (ﬁTuﬂIﬂ‘b’uTﬂWi NINDUINY 2549,
IUATUNE LAZANE, 2554) AD
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9 y & o
ATHA TaT TUVYINITU TUINA Llﬁgﬁ'llﬂzﬁﬂ
1 Yt oy v Y
3) ﬂquwa"lumummaanﬂmﬁ@ﬂaz 20 : VYUY LUASHSVTY
MINN 2 - 21 uaalTual lutein, zeaxanthin, B-cryptoxanthin, B-carotene, lycopene tag
Q’J‘ @ 1 @ 1 @ 1 { I L) 1
total carotenoids MNVIUA Glu@]ﬁ]f’)ﬂ"lﬂﬂaulfl}nﬂ@n@ﬂﬁ (170 @1719819) ﬁqmﬂummmmmwmﬂ/ﬂgﬂ

1 ' ald' ) . I o A a Y ' 1
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Gluwém‘i%maﬁfaandﬁaaaz 10 (Wi 3H)wu uasInedaunasysina lutein qaga Ao
66.17 + 26.4 ng/100g TaeTiUTINMTZHIIN 50.95 +0.28 -117.73 + 427 ug/100g Taedaognsfifiunn
Aa1A INNUYTa lutein 110D 117.73 + 4.27 pg/100g Lﬁaﬁmimum’dqi‘immﬂ/ﬂgﬂﬁuﬁﬂ@hqﬁ’u
WU lutein TANAFIRIIHT o UGt e RS esaz 100 sosawmilu sy
W5 TAURAY 20.65 + 5.30 pg/100g TAETUT1NMTZHIIN 17.65 + 2.34 - 28.59 + 4.56 pg/100g 1A
SudedinsamuaaiiuZesaz100, unaluaedilla HAunae 19.44 + 8.64 ng/100g  Taod)

1 [

YFUTLNIN 12,09 £ 1.10 - 30.65 + 0.03 pg/100g LAz MIUFIBEINATIINVAMTUTBEAZ 100,

=

1A TUAUT UALUNAY 14.46 + 5.20 pg/100g TasNUTUIMUTZTHINN 10.26 + 0.05 - 22.05 + 0.30 ug/100g

v
<Al =)

nazdraudiedainsmmuaaiiudesas100 | N?@ﬁny AR 1445 + 3.44 ug/100g Aol
USIN0TZM319 10.67 £ 0.09 - 17.40 + 6.53 pg/100g nazdmIudIegeiinsanuiaiindesas 100
nazuzansmuaiedle TAnae 1403 + 049 pgl00g WY duUNIsATIITEL
zeaxanthin (N1 4) W5 NLUNTUYUAT fin a0 zeaxanthin qugA N0 24.93 + 49.86 ug/100g
TAoTiA1521319 0.00 - 99.72 £ 2.96 ng/100g HtazSIMIUGTIBE AT IIN LI Zo0Az 25 TPIAINT
i uzazneuund A nge 18.02 = 8.59 ug/100g  TABTANTENING 12.80 + 0.64 - 33.14 = 1.13
1e/100g ttazduuiedfinsonuAniudesaz 100 vziruTenado Hnunde 13.99 + 5.98
1e/100g TAsTUS1nasening 9.35 £ 0.05 - 24.24 + 3.53 naziwIudeduinsnuaaiudesay
100, SuTovihaaiisunde 1039 « 10.15 ng/100g laalisua5213199.87 + 0.40 - 11.32 + 0.56
1e/100g ttag s udndainsonuAaiiudesaz 100 nazuzransusivtodie Taunge 10.34 +
0.1 ug/100g FIATIAOUTBITIBEIIASY AMUEITY

dmunduralifinimassuiiedesas 108120 Wit s) o g Tuede
Y3110 lutein IR A0 26.04 + 6.76 ng/100g  IAoNUTIIUTTNIN16.10 + 0.09 - 31.02 + 1.11
wg/100g  waziauiesfinsnuaaiiudesaz100 sesawily ndroney Jaunde 23.05 +
143 ng/100g Taefi5inisenang 12,52 £ 2.52 - 47.89 £ 2.26 ug/100g 1Az $1LIUFIDETHATIINY
AauZouaz 100, nd1e'1% fidunde 22.69 = 16.1 ug/100g TaTiUlSI05EMI19 12.59 + 0.40 - 50.13
L 814 pg/l100g HazinnudediinsrnuiaiiuZesaz100 uazawﬂﬁuﬁm finunae 16,35
£4.50 ug/100g TaefitSun5enI1e 1317 £ 0.13 - 19.53 = 1.82 ug/100g Hag$1IUFIDETHATID
wodalludevaz100 audu ﬁﬁhumjumﬁnqﬂ 4 e ins ey wuthaen'lf enses
umrun wazlionlvn as9 ldwy lutein - 198 S11TUNITATIVADY zeaxanthin (MM 6) WU
g5 fidunae zeaxanthin q9qA A0 27.29 + 26.43 ng/100g  1aodTuImszHIN 11.32 = 0.65 -
57.80 + 1124 pg/100g nazdwudedinsmudaiiulosazi00 sesawniiy uzeda i

ANUNAY 20.89 + 13.59 ug/100g 1AeHUTUIUTEHING 12.79 + 1.69 - 41.12 + 1.13 pg/100g LA I1UIU
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o ' ~ a I [l = [I= ] { L
aedrasnuaaluiesaz100 uzaulenlve) IAunae 17.20 £ 0.17 pg/100g  FIATIIADL
=} [ L] = 9 = = A (A [
NE9AIDE1UAY) LAZFUL1NNA UANRAY 16.40 £ 2.54 ng/100g IaslUSuaseriang 13.99 +0.21 -
o @ 1 { a3 o w
19.95 + 0.24 ng/100g tazd1IudveanasnuAausoeaz 100 a1y
] v v Y
dmSunguwaldntivananinnindesay 20 (AN 7 1ag 8) WU FRdNVYUTIE A
@ { < ) 1 ] qa: o 1 o '
Wuginuaurasimuennuvs saienun 10 A29619 A5 lutein lanndod1s vyudnes
a1 d' a . =) S A 1
NANRATI lutein GIgA AB 22.91 £ 8.25 ng/100g TABNTNIAUTLHINN 13.60 £ 0.73 - 33.25 +
o w I 1 { a 1
3.37 ug/100g §19UT9989N Y YYUNYIII1H UAURAY 17.67 + 0.89 ng/100g TastUTuasenI
17.04 + 1.69 - 18.30 = 0.10 pug/100g HazYLUNDIUTLIATY UANURAY 14.08 + 2.39 ng/100g  Taoll
Y
a 1 o w 1 Y Y4 [}
UTIUTENI19 10.83 £ 0.65 - 15.96 + 0.35 png/100g MUAINY AUV VINNITDIA8TUEATI Tainw
lutein 1088 IMTUNITATIVADY zeaxanthin WU VY UNOIU521aTTHBIA10810A8INATIVND
1 4 1 qa: Y4 [l
zeaxanthin HANNAOITEY 2.54 + 5.07 pg/100g FIUNLVINNIADITORUTATID [INWY zeaxanthin 1a0
i a a o 1 v Jd 1 a
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) % [l [ 4 1 1 @ a . [ .
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[ ] o o A { o a . g .
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1 4 g‘ 3 a . v .
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4. WAN5ATIVAO P-carotene 1A total carotenoids TuwalslIne

W15z UNANIATI9EOY B-carotene LAY total carotenoids Tuma linnwtiaTagsm (1519
A 1 DA o @ 1 o Y 1 a g 9
#123) wuawa liMas9aeu $1uIU 170 A29619 WU P-carotene 311U 103 710614 AaTluiosas

v [ 4 b4
60.59 115D total carotenoids AR 1UIU 1ANINWATINVRIENTUTZNOVNATINADUNI 5 FiANY WL
' . o ' Y o ° o ' a g 9y
a151/52n0UNQY carotenoids Tudod1awa 1iNd1599 1wy 164 A8 Aalluiovaz 96.47 tay
WoNNIWaMIng 1ol uIud1ga -qaga 1azAINAev0a P-carotene 1A% total carotenoids
o a o" % 1 1 { o Y
Tagdwunawilsinaniaaluwa ldgwsaiu 3 ngu wad'la dail
1 oy 1 { 1 @ 4 oA 1 { a

Tunquihaatiosniiesaz 10 (MW 9) wu uasTuugaesdla Taundedsua B-
carotene g A0 739.73 + 1123 pg/100g TaoNUTNUTZNI190.00 - 2,411.74 = 64.8 ug/100g 1i0
a 1 o 1 § 1 @ 1 o @ [ § a I~/
HsaumasimiieAlgniuanaeiu nuNdmauaedeing19ny P-carotene Aniluiosaz7s

< A A A (A 1
sosaanuilu uaalne Jaunde 477.13 + 667 pg/100g  TaelUTumszn3190.00 — 1,401.35 £110
o o 1 { a I o 1 1
ug/100g uazswIuAIedNnaTINLAAuSpeaz83.33, yzaznouUNA1 U unae 384.90 + 434
ng/100g TasNTuNUTLTNIN 46.28 +5.76 - 1,110.37 + 41.5 pg/100g  UAZIIUIUAIDENNATIVNL
a g Y = A = A 2 ~ @ v =
Aalludosaz 100, @NTATMADY UAUNDY 266.24 + 88.9 png/100g FINTIVADULNIAIDEIUAY)
LaYlzAzNIoALAUS NANRAY 249.61 + 185 ng/100g TA8HUTINUTENIN 65.20 + 4.58 - 483.66 +
o v ll ! a g o w ) o . {

66.0 pg/100g uazdIuAIBdINATIINDAATUSPEaY 100 MUEIAY d115D total carotenoids 7

fnald (i 10) wud waldnguitiihimariesnin?esas 10 asenuaIslszneundy
carotenoids NIV 1AL 1@NTAWUT AU Te131/52n0V carotenoids g9gA A 4,222.90 + 1,891
1g/100g TaoT5unasening 2,764,355 723 - 6,974.62 + 1138ug/100g taz§1IuGIDEHATIINY
aaiiuesay 100 iieaniniaasadinediUiina tycopene ﬁmnwuqqqmﬁ'mﬁauﬁuwa"lﬁ%ﬁﬂ
S Aifnuianun Salnai 1 ol carotenoids Husmagannalldae sesasuiiu uzazne
goaUaud IAIRGE 1,526.00 + 1168 ug/100g TaeilSuasendng 199.34 + 482 - 2,480.25 + 196
we/100g tazuaudedfinsrenudaiiudosas 100 uazuzazneuund IAURAY 1,037.76 = 855
ug/100g TaoTiSunasening 98.68 = 28.6 - 1,816.59 + 266 ng/100g Az IUGIDIHATIINY
aatlufesay 100 dauuilu unaluaestla uaz uaalneg mudiay
fc?m%"Uﬂﬁjuwa"lﬁ’ﬁﬁfwmaamin%’aaaz 10 5320 (MWH 11) Wuh uzaauR e lua)
fAundeasiseney P-carotene gaga fio 809.10 + 202 ug/100g 341AnTI0cr0UITIBIRIBE 1R
soqaau iy wzaiahnon 1¥sunde 665.04 + 698 ng/100g TaslSumsznI19 2037 + 6.68 -
1370914169 pg/100g  uazsmudiedraiasranuaaiiuovas 100, duilzsagiia finunae
194.61 £143 pg/100g IaedU5ua521919 32.39 £ 2.38 - 374.15 + 43.4 ug/100g HAZIIUIUAIDYN

asanuaadudesas 100, dumeiie IAunde 13051 + 118 pg/100g  lasllSiasening
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46.64 10.5 - 333.37 £ 80.3 ug/100g tazsmandrediinsnnuaaiiudosaz 100 nay wzalsradl
AR 99.58 + 166 ng/100g TAoTU51M05211719 0.00 - 290.97 + 64.6 ug/100g UAZIIWIUTIDE1AT
asnuaaiuZesas 66.66 MUY §1MTY total carotenoids Ag1uaa 14 (m‘wﬁ 12) Wy wa'lid
ﬂfjuﬁﬁiimmizwjn%'aﬂaz 10 D9 20 A529NVUA15U52NOUNGY carotenoids NNAIDE1T TUIUBS
RerfuranInsndel P-carotene uzaaiuRToI Ivajgn SAunAn total carotenoids gaga Ao
82630 + 202 pg/100g  Faldnsrvaeuiiioadiediafen seaaaunily yziaihaen iHAunay
669.58 + 704 pug/100g 1aeNUTUIUTTNING 20.37 + 6.68 — 1,389.08 + 172 pg/100g LAZIIUIU
Fregafinsrnnuaadiudesay 100, dulzsagiia fiunae 201.90 = 140 pg/100g  TaefiFua
YN0 32,39 £2.38 - 383.11 £ 40.2 ug/100g vaziuudedeiasnuaaiiudosas 100, §uae
Ve TR UnAS 174.14 £ 154 ng/100g TaelSu1ai5e11919 46.64 + 10.5 - 437.31 £ 87.1 ug/100g LAY
FudediinsnnuaaiiuZesay 100 waz uzlsreiiaunae 13479+ 206 pg/100g  Iaod
USIMTENIN 1276 £ 0.37 - 372.53 £ 75.6 ne/100g tazsmndedfinsnwuaaiiudosaz 100
FUAU MURIAY

v Y
YA o 1

v A
dmsunguwa ldatihmauinniidesaz 20 (MWN 13 naz 14) WU AI0H1UYUNITY
I ) 1 1 05;' o T o 1
AONUFAUNVIINUNAII UGN NN TIUNWUA 10 720819 ATIINY P-carotene 17189 4 710819
T yyudnes daundelsuia P-carotene qaga Ao 53.87 £80.4 pg/100g  TaelitSumszning

9 UAUNDY 23.48 £32.0 ng/100g Iaed

£

0.00-170.15 + 85.7 pg/100g so9asunilu yyunesilszias
U511524319 0.00 - 67.80 = 10.3 ng/100g 1Az VYUNY55191 A5 11w B-carotene dIUNZVIN
Waareaeneiiugas1n iy B-carotene eIy A1M5UNIA3INABY total carotenoids Wy l&inme
Gluﬁmfhwuuﬁmmmaﬁufnﬂc?fmfm Tagflunuiug anesiidunaeUSina wotal  carotenoids
qagA A9 119.32 + 170 pg/100g TA8TiT0105241919 20.16 = 4.53 - 373.55 £ 175 ug/100g 509091
i vyunelsziasy TR na0 41.73 £37.5 ug/100g  TaofitSiasening 15.79 + 3.78 - 95.32 +
122 pg/100g HAZUYYUINETII1H ﬁﬂ?mmﬁwqw f?mﬁ’umﬁumﬁqammﬂﬁuﬁ 7522 LN total

carotenoids Q¥
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FOMNIVEN BOINNFAITANT

611111@: Eugenia Javanica

1aa Iy Citrullus lanatus

e lne Cucumis melo L.

w59 Psidium guajava L.

WU Mangifera indica L.

yzaATND Carica papaya L.

FEM Salacea wallichiana, Mart.

UZVUNA Pithecellabium dulce, Baneth.

dule Citrus maxima (Burm.) Merr.

wnsTd Passiflora laurifolia L.

nale Musa sapientum Linn.

ERIERN Bouea macrophylla Griffith
=

AL GN Averrhoa carambola L.

azyea Manilkara zapota L.

aay Salacca edulis

Yy A . .

TUVYINIU Citrus tangerina

Y Yy Y dy . .

TUFY/AULNAY Citrus senesis L. Osbeck

duiesa Ananas comosus

YYUU Artocarpus heterophyllus Lam

WEVIUNINU Tamarind indica L.
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d Y]
mmm/uumnmﬁfumaﬂ'ﬁmummgm Codex Alimentarius

Plant products : Description of primary samples and minimum size of laboratory samples.

Commodity classification

Examples

Nature of primary sample

to be taken

Minimum size of each

laboratory sample

Class A, primary food commodities of plant origin

1. All fresh fruits, type 1, groups 001-008
All fresh vetgetables, type 2, groups 009-019, except group 015 (dry pulses)
1.1 small sized fresh products berries whole units, or packages 1 kg
units generally < 25 ¢g peas or units taken with a
olives sampling device
1.2 medium sized fresh products apples whole units 1kg
units generally 25-250 g oranges (at least 10 units)
1.3 large sized fresh products cabbages whole units 2 kg
units generally >250 g cucumbers ( at least 5 units)
grapes ( bunches)
2. Pulses, type 2, group 015 soya beans 1 kg
Cereal grains, type 3, group 020 rice , wheat 1kg
Tree nuts, type4, group 022 except coconuts 1kg
coconuts 5 units
Oilseeds, type4, group 023 peanuts 500 g
Seeds for beverages and sweets,
type4, group 024 coffee beans 500 g
3 Herbs, type5, group 027 fresh parsley whole units 0.5 kg
other, fresh 0.2 kg
( for dried herbs see: Class D,
Type 12, in section 5 of this Table )
Spices, typeS, group 028 dried whole units or taken with 0.1 kg
a sampling device
Class C, primary animal feed commodities
4 Primary feed commodities of plant origins , type 11
4.1 Legume animal feeds, and other whole units, or units taken 1kg

forages and fodders

4.2 Straw, hay and other dried

products

with a sampling devive
units taken with a

sampling device

( at least 10 units)
0.5 ke
(at least 10 units)

*Commodities are classified according to the Codex Alimentarius.
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Data File C:\CHEM32\1\DATA\CANSEP11\CAF IS0 2011-09-23 12-17-50\092311000004.D
Sample Name: mixl

Acq. Operator : BUTALUK Seq: Line ! 2
Acg. Instrument : Instrument 1 Leeatien ¢ Viel 21
Injection Date : 9/23/2011 1:14:27 PM T ot 1
Inj Volume : 5 ul
Acg. Method : C:\CHEM32\1NDATA\CANSEP1INCAF IS0 2011-09-23 12-17-50\CAROTENOIDS 2.M
Last changed : 9Y2372011 1241%:25 PM by PUTALUK
Enalysis Method : C:\CHEM32\1\METHODS\PUTALUK\CAROTENOIDS\CARCTENOIDS CAL.M
Last changed : 9/23/2011 2:26:02 PM by Wichuda

VWD1 A, Wavelength=476 nm (CANSEP11\CAF_|SO 2011-09-23 12-17-50\092311000004.D)

mAU s £ 2
- = ()
] 3 B
m 3
n @ T
100 S 3
© o =
B2 ]
= ©
7 2
] 2
80—
=
60 2
@
& x
£
o
=
i Q
40 - =
1 o
: [
] g .
= 3
20— g ok
= : &
~ &
i = =L = e
=110 10 Ol TR i e e 9oy I S 40
Area Percent Report
Sorted By : Signal
. Galib. Data Modified : 9/23/2011 2:25:54 BM
Multiplier: : 1.0000
Dilution: 5 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl B, Wavelength=476 nm
Peak RetTime Type Width Area Area Name
¥ [min] [min] mAU *5 %
it o = == S e s i e i e e A
1 6. 725 BB 0.1830 1348.06409 24,7040 Lutein ngrm
2 8.179 EB Q2320 1352063037 2. 875 Zeaxanthin‘l@f?w
3 11.466 BB 0.2911 355,30853 6.5112 beta-cryptoxanthin ‘A PP
4 15.866 BB 0.3480 2385.26733 43.7113 beta-carotene Ao PP
5. 27.540 MM 0.7433 15.59344 0.2858 Lycopene QOYFM
Totals 5456.86376
*ikek End-of Repanpt ok
Irnstrument 1 9/23/2011 2:26:23 PM Wichuda " Page

M39A7 Standard calibration curves @HSUMINATIZH HPLC
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m%umﬁmmgmﬁmw Lﬁﬁ)miﬁ‘%ﬁﬂ calibration curves 910 working standard solution
ﬁlﬂﬁ?‘ Lutein and zeaxanthin 1.6-20.0 pg/mL, B-cryptoxanthin 0.32 -4.0 pg/mL, B-carotene 3.2-40
pg/mL 1ag lycopene 1.6-20 pg/mL ﬁflﬂ”?miwﬁé’f’;mﬂé‘m HPLC ﬂzqﬁﬁuﬁlﬁﬂﬁw (peak area) (y)
wianntnihly plot curve 5¥HINUTINAUANMTNTUVDIAT (AU X) waziuflEns (peak
area) (y) 32 ldaumsanuduiuiiradunsg wagmdlszansanduiug R sanaadluming

Standard calibration curves, detection limits and method validation data

Calibration curves . )
aINAIZIU Regression equation R
Linear range (ng/mL)

Lutein 0.8-20.0 Y =81.49X - 28.59 0.999
Zeaxanthin 0.8-20.0 Y =79.05X - 33.69 0.999
B—cryptoxanthin 0.2-4.0 Y =68.92X - 4.187 0.999

B-carotene 1.6-40.0 Y =8.041X +3.949 1
lycopene 0.8-20.0 Y =0.666X + 1.193 0.99

a 'Y, peak area; X, concentration
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1. nguwalifdimaesaz 0 - 10

yHana 13 ﬂsugmmma nglaa WSnlna glasa
TNHNA

uad lunolla 6.06 2 3.67 0.39
uagIne 2.48 1.21 1.27 0
{5e 13da 5.55 1.68 2.15 1.72
WS aufludnes 5.63 1.87 2.52 1.24
UEaATNDdNIY 9.89 4.87 5.02 0
52 5.13 1.02 1.76 2.35
duTwnu 9.14 1.52 1.73 5.89
duToahi 7.70 1.18 1.22 5.30
Fuleonesd 7.57 1.18 1.16 5.23
n&enih v 7.33 3.5 3.77 0.07
W 8.0 3.9 4.1 0
wziflea 3.98 - - -
UUNAV-HI 3-10

2. ngunalfifimadesaz 10 - 20

Wnanihma

yiianalal Wana nglaa W3nlaa gy

vz , dnlngg 10.48 5.15 5.33 0
aay 13.40 1.12 2.5 9.78
duilzsagua 11.11 2.56 2.97 5.58
wz1l519 12.31 2.08 2.54 7.69
nadela 18.95 7.26 7.21 4.49
yziainon’ 15.33 0.49 3.81 11.62




VENE L 16.82 1.24 2.26 13.31
azya 15.61 4.98 5.55 5.08
vnmaZesaz 20 3
Wananima
yiianalal Hanaa nglaa w3nlna gy
YL 215 425 45 12.75
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